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ABSTRACT. Nonstoichiometric solid solutions of Sri+.Er-,FeQ,-, system{(x=000, 0.25, 0.50, 0.75
and 1.00) with layered K;NiF, type structure were prepared at 1350 under atmospheric pressure.
By the analysis of X-ray diffraction, the crystallographic structures of the solid solution of all compositions
were found to be pseudo-tetragonal system. Nonstoichiometric chemical formulas have been determined
by Mohr salt analysis. It shows that the amount of Fe'* increases with increasing x up to 0.50 and
then decreases, and the value of oxygen nonstoichiometry increases with increasing x value. Mixed
valency states of Fe** and Fe'* in the sample were identified again by Madssbauer spectroscopic analysis
at 298 K. Electrical conductivity varied within the semiconductivity range of 10-2~10""(Q'em™"), acti-
vation energy for electrical conduction decreased with the increment of the mole ratio of Fe!* or t
value. The conduction mechanism could be explained by the hopping model of the conduction electrons
between the valency states of Fe’* and Fe'*.
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Fig. 1. Plot of lattice volume ws. x-value for the Sry.,
Er - .FeQ,_, system.
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Table 2. t-values, y-values, and nonstoichiometric
chemical formulas for the Sr;..Er-,FeO,-, system

Nonstoichiometric
chemical formula

SrErFeds:FedtaOae
Sr155Er055F eﬁ.&Fe?.&aOm
SrisoErosoFedaFedl:
Sr2sEroasFed scFedsOres
Sl'zFeg.geFf-‘a.Ee 1

x 4 ¥

000 003 -—002
025 006 0.10
050 o1 0.20
075 04 0.36
Lo0  0.02 0.49

Table 1. Lattice parameters, lattice volumes and crystal phases of the Sri4.Er_FeOy_, system

x value Lattice parameter Lattice volume Phase
a b <
0.00 3.892 3724 12.288 178.0 pseudo-tetragonal
0.25 3.920 3787 12.167 180.6 v
0.50 3.877 3.882 12.136 182.7 2
0.75 3.871 3875 12.106 1816 %
1.00 3.862 3.867 12.0092 180.6 ~
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Fig 2. Plot of t-value »s. x-value for the Sry..Er, ,

FeO,_, system.
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Fig. 3. Plot of y-value vs. x-value for the Sri,,Er_,
FeO,_, system.
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Fig. 4. Mossbaver spectrums for the Sry.,En.-,
FeQ,_, system(x=000, 0.50, 1.00).
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Table 3. Mossbauer parameters for compositions of
the Sry+.Er-.FeQ,_, system(x=0.00, 0.50, 1.00)

Table 4. Activation energies of the electrical conducti-
vities for the Sry.,Er,-.FeO,, system

Composition(x) Fe type 8(mm/sec) AEq(mm/sec) Composition(x) t(Fe'') Activation energies(eV)
0.0¢ Fe’r 007 0.69 .00 0.03 035
050 Fe* 0.17 0.62 0.25 0.06 0.25
Fett ~0.14 - 0.50 0.11 0.24
1.00 Fe(O} 0.07 048 0.75 0.04 0.32
Fe(T) -0.21 - 1.00 0.02 0.38
& . isomer shift, AEq @ quadrupole splitting.
o Q.40
- >
b
- BF . ; .25}
vl \\b\: e, s
.E 4 b\b;\\,\\\x:o,so §o.:m
H ~ X:0,28 3
% d o\
1 X:0.75 ©0.2%
+ -7 L ]
X 2100
.4 X:o000
- o 0‘02 Dlol n.‘os 0.08 ©.30 0.42

N . s N N
3.0 3.4 e 42 4.0 5.0 5.4
100071

Fig 5. Plot of log conductivity zs. 1000/T for the Sry.,
El’], _,FeO.._, SYS‘C‘ITL
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den band gap energy), AU <A (hopping
energy) 2 olEluA) (migration energy) F2E
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Fig. 6. Plot of activation energy vs. t(Fe'*) for the
Sr1+.Er;,FeO,_, system.
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